
MATH 180A (Lecture A00)

mathweb.ucsd.edu/~ynemish/teaching/180a

Week 3:

no homework this week

Midterm 1 (Wednesday, February 1, lectures 1-8)

Today: Cumulative distribution function

Next: ASV 3.3
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Random variables

(2,
F,P)-probability

space

Def A measurableto
)

function XIZaIR is called

a random variable
.
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probability distribution

Def Let X be a random variable
.

The probability
distribution of X is the collection of probabilities

PIXEB
)

for allIt
3CIR

If (2.F.P) is a probability space, and XIZTIR
is a random variable

,

we can define a probability
measure

Mx
on IR given , for any ACIR , by

Mx (A)= PIXEA )=PIEW:X
(W)EAS)

We call Mx the probability distribution or law ofX.)
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probability distribution

Toss a fair coin 4 times
.

LetX=number of tails
.
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Px(k)=PCX=k)
Px(K) *6 * § 4 ¥6

PxCk)= (4) , Ocken
Eprobability mass function of X
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More generally , if X therAtails in n tosses
,

PxCk )=PCX-k)=En(R),Ocken,
We call this distribution Binomial with parameters n.t



probability distribution

4) Choos point from unit disk uniformly atrandon

X (w)= dist(
o,w)
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PLXeGar
])=Mx

(G-ar])

What can we say about PIXEA
)

for other sets AcIR
?

Take A
=10.3,0.43,

MxG
19,0.43)=Mx(E-9,0.33)+Mx(

C0.3,0.43)

ll

4.4C p = 0.3p $ uP-10.35=0.07
[-> ¤0.3-->

tex({0.43). Mx ((0.4-2, 0,4))=
auF-10.4-2)
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Discrete and continuous random variables

Discrete
:

There are finitely for countably
) many

possible outcomes{
ki,kaiks

... } for X

Mx is described by the probability mass function

PxCk ):PLX:k),Ke{ki,kz...S
In this case

, by the laws of probability
PxCk

)

20 for each K
,

and 2pxlki) -
I

Continuous
. For any

real number telR
,

P(X=t)=o

Mx is captured by understanding PCXEr) as a function ofr
For example

,

PCXECaibJ )=PCSX-abv{X-Ca.b])
= PCXaI+PIXECaibTY- PCX=b)-PLXca)
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Cum lative Distribution Function(CDFY

For any random variable X
,

define the cumalative

distribution FxC1=PCX4 r
)

function of X
k i z 3

Example Bin (3, })X ~ Px (k) š § § 8

ro
,

{
Xer3=d,

PCXar
)

=o

ocra
,

{
XErS=ŞX=05,

PCXEr)=5
.....1

Ht----
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22,

PIXEr)= PCX=O)+ PIX-1)=I
o

24
R 43,PIXER

)=PIX-OJ+PIX=D+PIX=2)

=5

raPCXar)=1

FxIr ) onömen

}§=
P(X=2)

omO

i
-0{s=P(X=0)
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properties of the CDF FxCr
)=PCXcr)

4) Monotone increasing: sat, thenFxCs
)=FxCt)

(2) lim Fx
(r)=o,

lim
rito

FxCr
)=1

rs-o

(3) The function Fx is right -continuous:
Jim FxC

+)=Fx1r)

tirt

Corollary : If X is a continuous random variable
,

Fx is a continuous function

Example shoot an arrow at a circular target of
radius t hoos point from unit disk uniformly atrando
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0,r
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